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Wang F,Pan J,Liu Y,Meng Q,Lv P,Qu F,Ding GL, Klausen C, Leung
PCK, Chan HC, Yao W, Zhou CY, Shi B, Zhang J, Sheng J, Huang H.
Alternative splicing of the androgen receptor in polycystic ovary syndrome.
PNAS April, 2015;112(15): 4743-4748.

The authors identified two alternative splice variants (ASVs) of the androgen
receptor (AR), an insertion into intron 2 (ins isoform) and a deletion in exon 3 (del
isoform), in granulosa cells (GCs) of some PCOS patients. They found these ASVs
of AR in 62% out of the 68 PCOS patients and not in any of the 120 control
women. The ASVs of AR were associated with hyperandrogenism and
abnormalities in folliculogenesis. Alternative splicing altered genome-wide AR
recruitment and androgen induced expression of genes related to androgen
metabolism and folliculogenesis in GCs. The clinical evaluation revealed that both
ins and del AR were associated with higher androgen levels in serum and follicles.
Also, ins was linked to longer cycles and a greater number of antral follicles in
PCOS patients. Consistently, ins was also associated with higher follicular fluid
levels of anti- Mullerian hormone. These findings establish alternative splicing of
AR in GCs as a major pathogenic mechanism for hyperandrogenism and abnormal
folliculogenesis in PCOS. However, these findings have to be reproduced and
confirmed in other studies and other populations. (CM)

Greenwood EA, Pasch LA, Shinkai K, Cedars MI, Huddleston HG. Putative
role for insulin resistance in depression risk in polycystic ovary syndrome.
FertilSteril. 2015 Sep;104(3):707-14.e1. doi: 10.1016/j.fertnstert.2015.05.019.
Epub 2015 Jun 19. PubMed PMID: 26054555.

There is increased recognition that PCOS may be associated with mood disorders
with increased prevalence of depression and anxiety seen. It is not clear however
what the mechanisms may be for this and if they are related to metabolic
abnormalities. Obesity is also known to play a role in depression and the high
prevalence of obesity in PCOS makes the analysis of independent factors more
complex. In this cross-sectional study of 301 women of reproductive age with
PCOS, the authors evaluated the Beck Depression Inventory Fast Screen (BDI-FS)
with physical and metabolic findings in PCOS. Of the 301 women with PCOS, 131
were found to be at risk for depression as determined by a positive BDI-FS screen
(score >4). This association was influenced by BMI with 34% of lean, 43% of
overweight and 50% of obese women demonstrating positive screen for
depression, with an OR of 3.0 (1.74-5.01) for depression in obese compared to
lean women. When the authors stratified the analysis by BMI, obese women with
higher HOMA-IR had significantly higher risk of depression that similarly matched
obese women with lower HOMA-IR. In a multivariate logistic regression, HOMA-IR
was independently, although modestly) related to the risk of depression after
controlling for BMI, age, ethnicity and exercise. This relationship however was not



seen in the lean women with PCOS suggesting that it is the interplay with obesity
that may be important. Androgen excess was not associated with different BDI-FS
score. Additionally this relationship between HOMA-IR and BDI-FS was seen in
mild and moderate depression scores but not severe depression, suggesting other
mechanisms in women with severe depression. This study is limited by only the
screen for depression, not a follow up interview and the use of HOMA-IR as a
measure of insulin resistance but these tools are available easily for large scale
screening of populations. Overall this study serves to again emphasize that mental
health screening should be a routine assessment in the care of women with PCOS
given the high prevalence of abnormal screening. It also implicates the association
with abnormal metabolic parameters, specifically the measure of insulin resistance
using the homeostasis model of assessment of insulin resistance as a potential
contributor to mild and moderate depression risk in PCOS. Further investigations,
with larger cohorts, are needed to clarify this association. (KMH)

Caldwell AS, Eid S, Kay CR, Jimenez M, McMahon AC, Desai R, Allan CM,
Smith JT, Handelsman DJ, Walters KA. Haplosufficient genomic androgen
receptor signaling is adequate to protect female mice from induction of
polycystic ovary syndrome features by prenatal hyperandrogenization.
Endocrinology. 2015 Apr;156(4):1441-52. doi: 10.1210/en.2014-1887. Epub
2015 Feb 2. PubMed PMID: 25643156.

This pathogenic mechanism study used wild-type (WT) and androgen receptor
(AR) knockout (ARKO) mice, together with a mouse model of PCOS, to investigate
the contribution of genomic AR-mediated actions in the development of PCOS-like
traits in these female rodents. PCOS-like features were induced by prenatal
exposure to dihydrotestosterone on days 16-18 of gestation in WT, heterozygote,
and homozygote ARKO mice. DHT treatment of WT mice induced ovarian cysts,
disrupted estrous cycles (42% vs 100% cycling), and led to ~50% fewer corpora
lutea. Diestrus serum LH and FSH, and estradiol-induced-negative feedback as
well as hypothalamic expression of kisspeptin, neurokinin B, and dynorphin,
however, were not rendered PCOS-like by DHT treatment in WT mice. DHT-
treated WT mice exhibited a more than 48% increase in adipocyte area, but
without changes in body fat. In contrast, heterozygous and homozygous ARKO
mice exposed to DHT maintained comparable and normal ovarian morphology,
estrous cycling, and corpora lutea numbers, without any increase in adipocyte size.
These findings provide compelling evidence that genomic AR signaling is an
important mediator in the development of prenatal androgen mediated PCOS-like
traits with a dose dependency that allows even AR haplosufficiency to prevent
induction by prenatal androgenization of PCOS features in adult life. Thus a full
complement of functional AR are required for prenatal androgen pathogenic origins
of PCOS-like traits, and estrogen receptors play secondary roles in this pathogenic
mechanism.(DA)

Comim FV, Hardy K, Robinson J, Franks S. Disorders of follicle development
and steroidogenesis in ovaries of androgenised foetal sheep. J Endocrinol.
2015 Apr;225(1):39-46. doi: 10.1530/JOE-14-0150. PubMed PMID: 25792297.



This study used a PCOS sheep model to examine evidence for precocious
primordial follicle formation at day 90 of gestation in ovaries of fetal Poll Dorset
sheep exposed to testosterone (T) excess during early-to-mid gestation. Using a
specific marker of germ cells (VASA homologue protein) in ovarian sections, the
authors found that T-exposed sheep had nearly double the proportion of germ cells
enclosed in follicles compared with controls. When analyzed by follicle stage, there
was no significant difference between groups in the proportion of primordial follicles
and growing (transitional and primary) follicles. Differences between T-exposed
and control fetal sheep were found in both mRNA and in protein expression of
steroidogenic enzymes and androgen receptor. These results in Dorset ewes were
not only complementary to previous reports, but also suggested that the timing of
follicle formation and steroidogenic activity may vary between different breeds as
well as in response to fetal T exposure. These data show that granulosa cells
constitute a specific target for programming by T in utero. Given that there is an
increase in the density of preantral follicles in women with polycystic ovaries, these
sheep findings suggest that PCOS-like aberrant follicle development is
programmed by exposure of the ovary to excess T during fetal life.(DA)
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